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AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) An inverter circuit for discharge lamps for multi-lamp lighting, 
said circuit comprising: 

at least two coils connected to a secondary winding of a step-up transformer of the 
inverter circuity ar e arrang e d, the at least two coils being arranged and magnetically 
coupled to each other to form a shunt transformer for shunting current such that magnetic 
fluxes generated th e r e by by the at least two coils are opposed to each other to cancel out a 
the at least two coils being configured to ensure a sufficient inductance for the shunting 
transformer , 

discharge lamps connected to said coils, respectively, with currents flowing 
therethrough being balanced with each other, wherein a large number of discharge lamps 
are arranged as backlights in a surface light source, 

an electric conductor being arranged adjacent to said discharge lamps, wherein 
parasitic capacitances are generated between said discharge lamps and said adjacent 
conductor, said parasitic capacitances are- being generated in response to said backlights 
being added to each other as appropriate via said shunt transformer, 

the discharge lamps plac e d in arranged as said backlights comprising an electrode 
portion and a positive column, 

wherein 

an impedance characteristic of the electrode portion and the positive 

column of each of said discharge lamps and the positiv e column has a negative resistance 



Birch, Stewart, Kolasch & Birch, LLP 



2 



Application No. 10/773,230 Docket No.: 0353-0202P 

Amendment dated June 28, 2006 

After Final Office Action of November 29, 2005 

characteristic, and wh e r e in lighting of e ach of said discharge lamps is caus e d by the fact 

thot 

IX 111 l 

the inductance of the shunting transformer is sufficient to cause a 

reactance of an-the inductance r e lat e d to balancing op e ration of said shunt transformer to 
exceed the negative resistance of each of said discharge lamps during the current 
balancing operation, thereby causing each of said discharge lamps to be lit , said reactance 
being in an operating frequency of the inverter circuity 

a shunt circuit is formed by arranging a plurality of shunt transformers 

such that said shunt transformers are connected to each other in the form of a tournament 
tree, whereby shunt transformers are sequentially connected to each other to form a 
multi-tier structure, 

two windings of coils of each shunt transformer in the multi-tier structure 

are wound such that magnetic fluxes generated by said respective windings are opposed 
to each other, and 

for each tier in the multi-tier structure, one end of each of said two 

windings are connected to each other, with each of the other ends of said two windings 
being connected to the connected ends of two windings of a shunt transformer in a 
subsequent tier, except for the last tier in the multi-tier structure in which the other ends 
of said two windings are connected to respective discharge lamps. , e xc ee ds a n e gativ e 
r e sistance of e ach of said discharg e lamps. 
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2. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 1, wherein when one of said discharge lamps connected to said shunt 
transformer is not lighted, a core of said shunt transformer is saturated by a current 
flowing through a lighted said discharge lamps, whereby a voltage having a high peak 
value is generated at a terminal of said unlighted discharge lamp of said shunt 
transformer, thereby applying a high voltage to said unlighted discharge lamp to light 
said unlighted discharge lamp. 



Claims 3-4 (Canceled) 



5. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 1, wherein 

a shunt circuit is formed by arranging a plurality of shunt transformers according 

to a plurality of stages, such that a connecting relationship is formed in a turnaround 
fashion between coils of the plurality of shunt transformers , each stage being said shunt 
circuit is formed by connecting one coil of a corresponding shunt transformer to a 
respective one of said discharge lamps, and connecting the other coil of the 
corresponding shunt transformer to a coil of a shunt transformer k*- that corresponds to a 
next stage, connecting said oth e r coil of said shunt transformer in said n e xt stage, to on e 
coil of a shunt coil in a furth e r next stag e , and providing a r e quir e d number of similar 
connections such that a conn e cting r e lationship is form e d in a turnaround fashion 
between all coils of shunt transformers, 
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and wh e r e in said shunt transformers of said shunt circuit have a sufficient leakage 

inductance, thereby accommodating errors in an effective transformation ratio of each of 
said shunt transformers to thereby cause said lamp currents of said plurality of discharge 
lamps to be simultaneously balanced with each other. 

6. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 1, including wherein said shunt transformer ^configured to have 
three or more coils arranged such that magnetic fluxes generated by said respective coils 
are opposed to each other to cancel out, whereby respective lamp currents of discharge 
lamps connected to said coils are simultaneously balanced with each other. 

7. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to any on e of claims <\ and claim 6, wherein 

a shunt circuit is formed by arranging a plurality of shunt transformers according 

to a plurality of stages, such that a connecting relationship is formed in a turnaround 
fashion between coils of the plurality of shunt transformers , each stage being said shunt 
circuit is formed by connecting one coil of a corresponding shunt transformer to a 
respective one of said discharge lamps, and connecting the other coil of the 
corresponding shunt transformer to a coil of a shunt transformer in-a -that corresponds to a 
next stage, conn e cting said oth e r coil of said shunt transform e r in said n e xt stag e , to one 
coil of a s hunt coil in a furth e r next stag e , and providing a requir e d numb e r of similar 
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conn e ctions such that a conn e cting r e lationship is form e d in a turnaround fashion 
b e tw ee n all coils of shunt transform e rs, 

and wh e r e in said shunt transformers of said shunt circuit have a sufficient leakage 

inductance, thereby accommodating errors in an effective transformation ratio of each of 
said shunt transformers to thereby cause said lamp currents of said plurality of discharge 
lamps to be simultaneously balanced with each other. 

8. (Currently Amended) The- An inverter circuit for discharge lamps for multi-lamp 
lighting said circuit comprising: 

at least two coils connected to a secondary winding of a step-up transformer of the 

inverter circuit, the at least two coils being arranged and magnetically coupled to each 
other to form a shunt transformer for shunting current such that magnetic fluxes 
generated by the at least two coils are opposed to each other to cancel out, the at least two 
coils being configured to ensure a sufficient inductance for the shunting transformer, 

discharge lamps connected to said coils, respectively, with currents flowing 

therethrough being balanced with each other, wherein a large number of discharge lamps 
are arranged as backlights in a surface light source, 

an electric conductor being arranged adjacent to said discharge lamps, wherein 

parasitic capacitances are generated between said discharge lamps and said adjacent 
conductor, said parasitic capacitances being generated in response to said backlights 
being added to each other as appropriate via said shunt transformer, 
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the discharge lamps arranged as said backlights comprising an electrode portion 

and a positive column, according to claim 1, 
wherein when said 

an impedance characteristic of the electrode portion and the positive 

column of each of said discharge lamps has a negative resistance characteristic, 

the inductance of the shunting transformer is sufficient to cause a 

reactance of the inductance of said shunt transformer to exceed the negative resistance of 
each of said discharge lamps during the current balancing operation, thereby causing each 
of said discharge lamps to be lit, said reactance being in an operating frequency of the 
inverter circuit, 

a shut circuit is formed by arranging a plurality of shunt transformers such 

that shunt coils of the plurality of shunt transformers are connected to form a multi-tier 
structure, shunt coils associated with at least one tier in the multi-tier structure being 
operably connected to the discharge lamps, and 

a reactance value of an upper shunt coil is sequentially reduced in 

comparison with that of a lower shunt coil, whereby a number of turns of shunt coils is 
progressively reduced. 

9. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 1, wherein said step-up transformer is replaced by a piezoelectric 
transformer. 
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Claim 10 (Canceled) 

1 1 . (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 1, including diodes each having one end thereof connected to a 
junction point connecting each winding of said shunt transformer and an associated one 
of said discharge lamps, the other ends of said diodes being connected into one, forms to 
form a detection circuit for detecting a voltage generated when any one of said discharge 
lamps becomes abnormal. 

Claim 12 (Canceled) 

13. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 1, wherein said two coils of each shunt transformer have 
obliquely-wound windings. 

Claims 14-15 (Canceled) 



16. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 2, wherein 

a shunt circuit is formed by arranging a plurality of shunt transformers according 

to a plurality of stages, such that a connecting relationship is formed in a turnaround 
fashion between coils of the plurality of shunt transformers , each stage being said shunt 
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cirouit is formed by connecting one coil of a corresponding shunt transformer to a 
respective one of said discharge lamps, and connecting the other coil of the 
corresponding shunt transformer to a coil of a shunt transformer in- that corresponds to a 
next stage, connecting said oth e r coil of said shunt transform e r in said n e xt stag e , to on e 
coil of a shunt coil in a furth e r n e xt stag e , and providing a r e quir e d number of similar 
conn e ctions such that a conn e cting r e lationship is form e d in a turnaround fashion 
b e tw ee n all coils of shunt transform e rs, 

and wh e r e in said shunt transformers of said shunt circuit have a sufficient leakage 

inductance, thereby accommodating errors in an effective transformation ratio of each of 
said shunt transformers to thereby cause said lamp currents of said plurality of discharge 
lamps to be simultaneously balanced with each other. 

17. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 2, including said shunt transformer configured to have three 
or more coils arranged such that magnetic fluxes generated by said respective coils are 
opposed to each other to cancel out, whereby respective lamp currents of discharge lamps 
connected to said coils are simultaneously balanced with each other. 

18. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 2, wherein when said-a shunt circuit is formed by arranging a plurality 
of shunt transformers such that shunt coils of the plurality of shunt transformers are 
connected to form a multi-tier structure, a reactance value of an upper shunt coil is 
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sequentially reduced in comparison with that of a lower shunt coil, whereby a number of 
turns of shunt coils is progressively reduced. 

19. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim K -4r-wherein when said shunt coils are connected to form a multi-tier 
structure, a reactance value of an upper shunt coil is sequentially reduced in comparison 
with that of a lower shunt coil, whereby a number of turns of shunt coils is progressively 
reduced. 

20. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 5, wherein when said shunt coils are connected to form a 
multi-tier structure, a reactance value of an upper shunt coil is sequentially reduced in 
comparison with that of a lower shunt coil, whereby a number of turns of shunt coils is 
progressively reduced. 

21. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 6, wherein when said a shunt circuit is formed by arranging a plurality 
of shunt transformers such that shunt coils of the plurality of shunt transformers are 
connected to form a multi-tier structure, and a reactance value of an upper shunt coil is 
sequentially reduced in comparison with that of a lower shunt coil, whereby a number of 
turns of shunt coils is progressively reduced. 
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22. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 7, wherein when said shunt coils are connected to form a 
multi-tier structure, a reactance value of an upper shunt coil is sequentially reduced in 
comparison with that of a lower shunt coil, whereby a number of turns of shunt coils is 
progressively reduced. 

23. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 2, including diodes each having one end thereof connected to a 
junction point connecting each winding of said shunt transformer and an associated one 
of said discharge lamps, the other ends of said diodes being connected into one, forms to 
form a detection circuit for detecting a voltage generated when any one of said discharge 
lamps becomes abnormal. 

24. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim L -^including a detection circuit comprised of diodes , the detection 
circuit being configured to detect a voltage generated when any one of said discharge 
lamps becomes abnormal, wherein 

one end of each having on e end th e reof diode in the detection circuit is connected 

to a junction point conn e cting e ach at which a respective winding of said shunt 
transformer and -is connected to an associated one of said discharge lamps, and 

the other end eftds-of said diod e s b e ing each diode in the detection circuit is 

connected to a junction point at which the windings of said shunt transformer are 
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connected together, into on e , forms a d e t e ction circuit for d e t e cting a voltag e g e n e rat e d 
wh e n any one of said discharg e lamps b e com e s abnormal. 

25. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 5, including a detection circuit comprised of diodes , the detection 
circuit being configured to detect a voltage generated when any one of said discharge 
lamps become abnormal, wherein 

one end of each having on e e nd th e r e of diode in the detection circuit is connected 

to a junction point conn e cting e ach at which a respective winding of said sliunt 
transformer and an associated one of said discharge lamps, and 

the other end ends-of said diod e s b e ing diode in the detection circuit is connected 

to a junction point at which the windings of the shunt transformer are connected, k rte 
on e , forms a d e t e ction circuit for d e t e cting a voltag e g e n e rat e d wh e n any on e of said 
discharg e lamps b e com e s abnormal. 

26. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 6, including a detection circuit comprised of diodes , the detection 
circuit being configured to detect a voltage generated when any one of said discharge 
lamps becomes abnormal, wherein 

one end of each having one end ther e of diode in the detection circuit is connected 

to a junction point conn e cting e ach at which a respective winding of said shunt 
transformer and -is connected to an associated one of said discharge lamps, and 
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the other end e ads-of said diod e s b e ing each diode in the detection circuit is 

connected to a junction point at which the windings of said shunt transformer are 
connected together, into on e , forms a d e t e ction circuit for d e t e cting a voltag e g e n e rat e d 
wh e n any on e of said discharg e lamps b e comes abnormal. 

27. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 7, including a detection circuit comprised of diodes , the detection 
circuit being configured to detect a voltage generated when any one of said discharge 
lamps becomes abnormal, wherein 

one end of each having on e e nd th e r e of diode in the detection circuit is connected 

to a junction point conn e cting e ach at which a respective winding of said shunt 
transformer and -is connected to an associated one of said discharge lamps, and 

the other ende nds-of said diod e s b e ing diode is connected to a junction point at 

which the windings of said shunt transformer are connected together, into on e , forms a 
d e t e ction circuit for d e t e cting a voltage generat e d wh e n any on e of said discharg e lamps 
b e com e s abnormal. 

28. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 8, including a detection circuit comprised of diodes , the detection 
circuit being configured to detect a voltage generated when any one of said discharge 
lamps becomes abnormal, wherein 
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one end of each having on e e nd th e r e of diode in the detection circuit is connected 

to a junction point conn e cting e ach at which a respective winding of said shunt 
transformer and -is connected to an associated one of said discharge lamps, and 

the other end ends-of said diod e s b e ing each diode in the detection circuit is 

connected to a junction point at which the windings of said shunt transformer are 
connected together, into on e , forms a d e t e ction circuit for d e t e cting a voltag e g e n e rat e d 
when any one of said discharg e lamps b e com e s abnormal. 

29. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 2, wherein said two coils of each shunt transformer have 
obliquely-wound windings. 

Claim 30 (Canceled) 

3 1 . (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 5, wherein said two coils of each shunt transformer have 
obliquely-wound windings. 

32. (Currently Amended) The inverter circuit for discharge lamps for multi-lamp lighting 
according to claim 6, wherein said two coils each coil of each shunt transformer have has 
obliquely-wound windings. 
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33. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 7, wherein said two coils of each shunt transformer have 
obliquely-wound windings. 

34. (Previously Presented) The inverter circuit for discharge lamps for multi-lamp 
lighting according to claim 8, wherein said two coils of each shunt transformer have 
obliquely-wound windings. 

35. (New) A surface light source system comprising: 

a shunt circuit board module including: 

two coils connected to a secondary winding of a step-up transformer of the 
inverter circuit, the two coils being magnetically coupled to each other to form a shunt 
transformer for shunting current such that magnetic fluxes generated thereby are opposed 
to each other to cancel out; and 

an inverter circuit module including: 

discharge lamps connected to said coils, respectively, with currents 
flowing therethrough being balanced with each other, wherein a large number of 
discharge lamps are arranged as backlights in a surface light source, 

an electric conductor being arranged adjacent to said discharge lamps, 
wherein parasitic capacitances are generated between said discharge lamps and said 
adjacent conductor, said parasitic capacitances being generated in response to said 
backlights being added to each other as appropriate via said shunt transformer, 
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wherein: 

the discharge lamps placed in said backlights comprising an electrode 
portion and a positive column, 

an impedance characteristic of the electrode portion of each of said 
discharge lamps and the positive column has a negative resistance characteristic, and 
wherein lighting of each of said discharge lamps is caused by the fact that a reactance of 
an inductance related to balancing operation of said shunt transformer, said reactance 
being in an operating frequency of the inverter circuit, exceeds a negative resistance of 
each of said discharge lamps and a self-resonance frequency of the shunt transformer is 
higher than the operating frequency of the inverter circuit module, and 

said shunt circuit board module is formed independent of the inverter circuit 
module, said shut circuit board module being placed on a side of said surface light source 
in a manner matching shunting conditions of said discharge lamps. 
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